Evaluation of microsatellite instability, hMLH1 expression and hMLH1 promoter hypermethylation in defining the MSI phenotype of colorectal cancer.
About 15% of all colorectal cancers (CRCs) demonstrate high levels of microsatellite instability (MSI-H) and are currently best identified by molecular analysis of microsatellite markers. Most sporadic CRCs with MSI-H are known to be associated with the methylation of the hMLH1 promoter. Promoter methylation coincided with lack of hMLH1 expression. We aimed to investigate the association between MSI status, hMLH1 protein expression and methylation status of the hMLH1 promoter, and to determine the usefulness of each method in defining the MSI phenotype in sporadic CRCs. CRCs from 173 patients from the Cancer and Leukemia Group B (CALGB) were assessed for their MSI status. An additional cohort of 18 MSI-H tumors from the University of California San Diego (UCSD) was included in the analysis of the MSI-H subgroup. MSI testing was performed by PCR using five standard MSI markers. hMLH1 promoter analysis was investigated by methylation specific PCR (MSP), and expression of the MMR genes hMLH1 and hMSH2 was examined by immunohistochemistry (IHC). Of the 173 CALGB tumors, 111 (64%) were MSS, 35 (20%) were MSI-L and 27 (16%) MSI-H, respectively. Data on hMLH1 protein expression, hMSH2 protein expression and hMLH1 methylation are available on 128, 173 and 81 of these tumors, respectively. Presence of hMLH1 and hMSH2 protein expression was significantly associated with MSI status. Four of 45 (8.9%) MSI-H tumors and 0 of 146 (0%) MSS/MSI-L tumors did not express hMSH2 (p = 0.0028). hMLH1 protein expression was present in 107 of 108 (99%) MSS and MSI-L tumors versus 11 of 20 (55%) MSI-H tumors (p < 0.0001). Of 61 MSS and MSI-L cancers studied for methylation, 11 (18%) were methylated at the hMLH1 promoter whereas 14 of 20 (70%) MSI-H cancers were methylated (p = 0.0001). In 27 MSI-H tumors studied for hMLH1 protein expression and methylation, 93% of tumors with loss of expression (93%) were also methylated while 42% (5/12) with positive immunostaining for hMLH1 were methylated at the hMLH1 promoter (p = 0.009). Promoter methylation and hMLH1 expression are significantly associated with the MSI-H phenotype in CRC. Promoter methylation analysis provides a useful means to screen for MSI-H tumors. Our data further suggests that hMLH1 promoter methylation analysis alone cannot replace MSI testing, as a significant number of MSI-H tumors could be potentially overseen by such an approach. We suggest that phenotypic evaluation of CRC is performed most reliably with MSI testing, although expression analysis and investigation of the promoter methylation status may complement the screening process.